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Abstract
Background
As well as facilitating patients’ wish to die at home, evaluating quality of care in this setting is essential. Post-bereavement surveys with family members represent one assessment method. ‘Care Of the Dying Evaluation’ (CODE) is a 40-item self-completion post-bereavement questionnaire, based on the key components of best practice for care of the dying.
Aim
To assess the validity and reliability of CODE by conducting: cognitive ‘think aloud’ interviews; test-retest analysis; and assessing internal consistency and construct validity of three key composite scales. 
Design
Post-bereavement survey to next-of-kin (NOK). 
Setting / participants
291 NOK to patients who died at home in Northwest England from an advanced incurable illness were invited to complete the CODE questionnaire. Additionally, potential participants were asked to undertake a cognitive interview and/or complete CODE for a second time a month later.  
Results




‘CODE’ represents a user-friendly, comprehensive outcome measure for care of the dying and has been found to be valid and reliable. CODE could potentially be used to benchmark individual organisations and identify areas for improvement.    
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On a national and international level, enabling more people to die in their preferred place of care continues to be a priority. 1, 2 With appropriate support, this preference tends to be at home 3 and in the United Kingdom (UK), up to 74% of people express this wish. 4, 5 Within several developed countries, there continues to be disparity between the number of patients who express, and the number who actually achieve their preference. 6, 7 Additionally, little is known about the quality of care provided to patients and their families and whether or not they receive better care at home compared with institutional care. 8 The UK Quality Standards for the End of Life stated that people in the last days of life should be ‘identified in a timely way and have their care coordinated and delivered in accordance with their personalised care plan, including rapid access to holistic support, equipment and administration of medication.’ 9 It is recognised that there can be short-comings in the provision of care for dying patients with basic principles of palliative care not being practised. Hence, measuring and determining the quality of patient care and the level of family support remains as important as enabling choice about where patients die.  
The quality markers and measures arising from the UK End of Life Care Strategy 2 proposed that bereaved relatives’ surveys, such as ‘Views Of Informal Carers – Evaluation of Services (VOICES), 10 form a useful method of assessing quality from the user perspective. Another such instrument is ‘Care Of the Dying Evaluation’ (CODE), 11 a 40-item self-completion postal questionnaire developed to assess the quality of care and the level of support provided to patients and their families in the last days of life.  CODE represents a shortened version of the original instrument, ‘Evaluating Care and Health Outcomes – for the Dying’ (ECHO-D). ECHO-D has previously been used with over 700 bereaved relatives within a hospice and hospital setting and was shown to be valid, reliable and sensitive in detecting inequalities in care and areas of unmet need. 11, 12, 13 CODE represents a revised, shortened and more user-friendly version of this instrument and is based on the ‘key quality indicator’ questions within ECHO-D. These include aspects of symptom control, communication, provision of fluids, place of death, emotional and spiritual support. To date neither ECHO-D nor CODE has been used to quality of assess care for those who died at home. Both are unique from other post-bereavement questionnaires as they are specifically linked to the key components representing best practice for ‘care of the dying’ i.e. the last days of life.  
The aim of this study was to assess the validity and reliability of the CODE questionnaire. Hence, within the context of a larger study assessing quality of care for those who died at home in a specific community catchment area, the objectives for this part were to:   
a)	use cognitive ‘think aloud’ interviews to assess the face and content validity of CODE
b)	assess CODE’s stability over time by conducting test-retest reliability analysis  
c)	assess the construct validity and internal consistency of three key composite scales  

Methods
Two hundred and ninety-one consecutive patients who had an expected death in their own home in Northwest England between July 2011 and December 2012 were identified from the Preferred Place of Care (PPC) database according to the following inclusion criteria: the patient was over 18 years of age; had an advanced incurable illness; and had received care from a healthcare professional working within the study’s community catchment area. The PPC database records all patients who were expected to die in their own home and whose care was supported by members of the community healthcare team. 
Data obtained from the PPC database was cross-referenced with a second data base held by the community team to obtain the address of each deceased patient. We did not have direct access to the next-of-kin addresses so those who died in a nursing or residential home were excluded. Initially, we tried to recruit potential participants via community nursing teams (‘District Nurses’), but due to low recruitment rates, the method for initial approach of potential participants had to be revised.  
Next-of-kin were sent an information pack (via the patient’s home address), a minimum of 2 months after the bereavement containing: covering letter; Participant Information Sheet; response form; copy of the ‘CODE’ questionnaire; and freepost envelope for returning the questionnaire. Potential participants were invited to complete and return the CODE questionnaire, with a reminder letter being sent out approximately four weeks after the first mailing to non-respondents. 
Within the CODE questionnaire, participants were asked if they are willing to: 
a)	be interviewed about their experience of completing the CODE questionnaire.
b)	complete the CODE questionnaire again approximately a month later.

For those willing to be interviewed, following written informed consent, a semi-structured cognitive ‘think aloud’ interview was conducted by one of the researchers (AG), a trained counsellor in bereavement support. The ‘think aloud’ process helps gain understanding about whether questions have been understood and how answers have been formulated. 14 All interviews were digitally recorded, lasted between one to two hours, and were undertaken either in the participant’s own home or in one of two local hospices.  
For those willing to repeat the questionnaire, a second copy was sent out approximately a month later. 
As this was an exploratory study assessing the feasibility and validity of using CODE in this care setting, formal sample sizes were not calculated, and the aim was to obtain 100 completed CODE questionnaires. In view that the response rate was likely to be 35%, 13, 15, 16 almost 300 potential participants (n=291) were approached. A minimum of 10 cognitive interviews would be conducted and the process would continue until data saturation about new issues regarding the content or clarity of CODE was reached. 
Ethical approval was obtained from NRES Committee North West - Liverpool East (11/NW/0159) before conducting this research.  
Analysis 
The cognitive interviews were transcribed verbatim and analysed using a content analysis framework, which is regarded as an objective and systematic way of evaluating phenomena. 17, 18 Data was refined into specific categories, with words and phrases of shared meaning. A randomised selection of interview transcripts were independently reviewed by a second researcher (BJ), not directly involved in the data collection, to check for coding. 
Quantitative data were analysed using SPSS version 16 and Statistical Analysis System (SAS) version 9.2. The stability of CODE over time was assessed using the following measures: percentage agreement; Kappa statistic 19 and Spearman’s correlation co-efficient (for ordinal data). The criteria for good stability over time was defined as percentage agreement > 70%; Kappa >0.6; and r > 0.7 19, 20 and moderate stability over time as percentage agreement >30%; Kappa >0.40; and r>0.3. 
Three key composite scales, originally developed and validated from the ECHO-D questionnaire, were further revised and analysed within CODE. The CARE, COMMUNICATION and ENVIRONMENT scales were created by grouping question items together which had similar conceptual themes. For each of these scales, Cronbach’s alpha was used to assess the internal consistency 21, 22 (with values > 0.70 being regarded as satisfactory) 22 and item-total correlations (for values of 0.40 or above). 21 Confirmatory factor analysis was used to assess the construct validity. The suitability of questions was examined by inspection of the correlation matrix and the Goodness of Fit Index (GFI). 23 
Results 
Seventy-two bereaved relatives (24.7% response rate) returned the completed CODE questionnaire. Twenty-nine participants indicated they were willing to complete the questionnaire for a second time with 25 subsequently returning the second CODE questionnaire. Additionally, 25 were willing to be interviewed although 7 were subsequently unable to be contacted (despite several attempts) and three changed their mind, resulting in 15 completed interviews. 
Participants were mainly female (n=47, 65.3%), a spouse or partner (n=40, 55.6%) and aged 50 years or above (Table 1). The demographic details of non-responders’ was not available, limiting our ability to assess the representativeness of our sample. The majority of deceased patients had advanced incurable cancer (n=57, 79.2%), with others having cardiac failure (n=10, 13.9%), chronic obstructive pulmonary disease (COPD) (n=2, 2.8%), end-stage renal disease (n=1, 1.4%) and there were two missing responses.  
Cognitive interviews 
Transcripts were initially coded into three main categories, namely recall; comprehension; and sensitivity, and then further refined into smaller sub-categories exploring each of these further.  Specific examples of feedback from each category and revisions, where required, are shown in Table 2. 
All respondents reported that they had found CODE easy to understand and complete with only two participants stating they didn’t like the use of the Likert scale response options. The majority of respondents (n=13) found CODE appropriate in length and the time taken to complete it varied from 15 minutes to two hours. Although the language used within CODE was thought to be sensitive, the process of actually receiving the questionnaire did evoke some distress, as one participant stated: 
‘That’s a bit insensitive; that’s what I originally thought because straight away my dad was like I can’t deal with that...’ (ID 163, female, age 50-59).
In particular, two participants found the fact that the information packs were addressed ‘to the carer of (patient name)’ upsetting. By way of contrast, all the participants found the interview process cathartic and therapeutic to some degree, independent of the quality of care. Some participants found it beneficial to complete the questionnaire, with one participant going as far to say:  
‘It was a release for me to put it on paper.’ (ID 162, female, age 60-69).
Additional areas of care that were perceived by bereaved relatives to be particularly pertinent when patients died at home included: the availability of specific supportive equipment (hospital bed, air mattress) to prevent hospital admission; and the supportive role of the community pharmacist. 
Additionally, questions relating to the availability of written information to support verbal discussions about the common symptoms seen as someone is dying and practical advice about what to do after death were deemed important. 
Test-retest analysis 
All bar one question, showed moderate or good stability over time (Table 2). The question asking about the patients’ spiritual needs had a Kappa of 0.40. Additionally, although the question asking about the participants’ spiritual needs showed moderate stability, the indices for the percentage agreement, Kappa statistic and Spearman’s correlation were all within the lower end of this ‘moderate stability’ category.   


Key composite scales (Table 4)
The scores for the ENVIRONMENT, CARE and COMMUNICATION composite scales showed a wide range of responses although mean scores were generally high reflecting good perceptions about these aspects of care. Initial analysis, however, indicated issues with using the ENVIRONMENT scale for those who had died at home. Question 5, asked about the cleanliness of the ‘ward area’, was generally ‘not applicable’ (n=30) but also had 15 missing responses. Hence this question was omitted from further analysis of this scale. 
Internal consistency
The internal consistency for the three composite scales was good (Cronbach’s alpha >0.79; all item-total scores, except one, >0.4) suggesting that the items had high inter-item correlations, and worked well together as individual scales. 
Construct validity 
The GFI was 0.72 confirming suitability of the data for factor analysis. Inspection of the correlation matrices showed that all correlations, with the exception of one, were greater than 0.30. The exception was within the COMMUNICATION scale where the correlation between question 9 (doctors had time to listen) and question 16 (involvement in decisions) was 0.20. Apart from question 16, which had a factor loading of 0.39, all other question item factor loadings were high (range from 0.69 – 0.97) showing that each scale did represent a single construct.  
Discussion
Overall, CODE was perceived by bereaved relatives to have good face and content validity. Feedback from the cognitive interviews helped further revise and refine CODE’s content to improve its clarity and ensure it is sufficiently comprehensive to capture pertinent issues. Generally, the test-retest analysis showed CODE’s questions were stable over time. Although the ENVIRONMENT scale was not as relevant for use with those whose family member had died at home, each of the three composite scales – CARE, COMMUNICATION and ENVIRONMENT – worked well together in terms of their internal consistency and construct validity.  
There are several limitations of the study that need to be considered in the interpretation of the results. The study has a response rate of 25.4% and the demographic data of non-respondents was unavailable, limiting how representative our sample was to the population as a whole. Our participants tended to be female, be of white ethnic origin and Christian religious affiliation. This type of study represents a sensitive and challenging area of work and is likely to be the main factor impacting on the overall return. Additionally, having access to potential participants’ direct home addresses would have been preferable and would have been likely to have improved our overall response rate. Our numbers were lower than anticipated, and this needs to be considered in the context of our statistical analysis. Although recommendations about sample sizes for factor analysis vary, these do include having a total sample size of 150 and that the number of participants to question items should be of a ratio of at least 5:1. 24 Construct validity, however, should not be regarded as a one-off assessment but instead should an on-going process, potentially determined after years of use of an instrument, in different settings and with different populations. 25 The assessment of construct validity, as well as analysis of test-retest reliability build on earlier work conducted with the original instrument, ECHO-D, which strengthen our findings. 11, 12, 26 In particular, the analysis showed only one question had a Kappa below 0.40, indicating CODE’s stability over time. Although some post-bereavement questionnaires such as ‘Toolkit of Instruments to Measure End-of-life care’ (TIME) have conducted similar psychometric testing as we have undertaken for CODE, this is not the case for all post-bereavement instruments available. 27 In light of the issues raised with question items relating to spiritual support, further refinement of the CODE questionnaire has been undertaken. In view of our overall sample size, reassessment of question 16 (involvement in decision-making) with a larger sample would be beneficial rather than excluding the question at this stage. Additionally, an international study assessing the feasibility of using CODE as an outcome measure outside of the UK would be pertinent. 
With the increased likelihood that bereaved relatives’ surveys will form part of the way we evaluate quality of care, there are some key issues that will need to be addressed. Firstly, having solid and reliable data systems is fundamental for studies of this nature to be conducted. Often existing data sources have been developed for purposes other than assessing quality of care measurement so re-evaluation of the best ways to use existing sources is required. 28 Secondly, further engagement with clinicians to help appreciate the need and benefits of these types of assessment is important.  Although we initially tried to approach potential participants using local healthcare professionals already known to the deceased, this method was unsuccessful due to a number of factors: gate-keeping by healthcare professionals; perception that involving bereaved relatives in evaluations was inappropriate; lack of healthcare confidence in approaching the subject; and lack of time. When this type of research is carefully conducted, however, bereaved relatives can find it a positive experience, 29 a finding similar to that of our interview participants. Thirdly, trying to ensure as representative a sample as possible is obtained for post-bereavement surveys is important. Our participants tended to be the next-of-kin for those who had died from cancer. This is consistent with previous findings that having a cancer diagnosis, compared with cardiovascular or respiratory disease appears to increase the likelihood that death at home will be achieved. 4 This may reflect difficulties in prognostication or differing levels of support and the reasons behind these differences need further exploration. Additionally, ethnic minority groups are often under-represented in research studies 30 and all of our participants described themselves as ‘White’ ethic origin. Previous work with VOICES suggests that having direct involvement and engagement with representatives from the local communities can aid in response rate rather than simply having translators available or directly translating the survey instrument. 31 

One of the key UK national strategies is to try to enable more patients to die in their place of preference, which generally is within their own home. Ensuring that not only home deaths are achieved but also that a consistent and good quality level of care is provided in the home setting is of fundamental importance. Although prospective patient reporting is desirable, obtaining this is not without practical and ethical challenges. Hence bereaved relatives’ surveys represent a key component of healthcare assessment. The ‘CODE’ questionnaire represents a user-friendly, comprehensive outcome measure for care for the dying and has been found to be valid and reliable. With its specific focus on care of the dying in the last days of life, it could potentially be used as a core outcome measure by individual organisations. This would allow benchmarking of the current quality of care on a national level, identify key areas for improvement, and help sustain a continuous improvement in quality of care for dying patients.   
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